In order to detect associations with sumoylated BZLF1, we used the lysis buffer described previously (28) with the slight modification that 10 mM N-ethylmaleimide was added to preserve the sumoylation of cellular proteins (35) .
Transfection and Luciferase Assays-
Plasmid DNA was transfected into HEK293T cells by lipofection or electroporation, using 
Genetic manipulation of EBV-Bac DNA-
EBV-Bac DNA was provided by W.
Hammerschmidt (36) . Homologous recombination was carried out in E. coli as described previously (27) . 
RESULTS

BZLF1 protein is a substrate for SUMO-1, 2, and 3 modifications
It was previously reported that the BZLF1 protein of EBV is modified by SUMO-1, most likely at lysine 12 (22) . We first examined the conjugation in the lytic replication induced cells We also found that when the b-Zip domain of BZLF1 was removed, sumoylation of the protein diminished (Fig. 1D ), just as reported in Kaposi's sarcoma-associated herpesvirus (KSHV) (38) .
K12R mutant BZLF1 activates
BZLF1-responsive promoters more efficiently than wild-type BZLF1
In order to assess the effects of BZLF1 sumoylation on its transcriptional activity, we analyzed whether a sumoylation defective mutant of BZLF1 enhances BZLF1 responsive promoter activity (Fig. 2) . We used the BALF2 promoter, which is responsive to BZLF1 (33) .
While expression of wild-type BZLF1 promoter in a reporter gene assay (Fig. 4A ).
Without SENPs, the addition of the BZLF1 Next, we also examined whether BZLF1 interacts with histone deacetylase (Fig. 5) . We then tested the effect of the fusion protein on the BZLF1 promoter of the viral genome, using Bac/Zp-luc (Fig. 7B) 
Activation of viral early genes in BZLF1KO virus-infected cells
In the Fig. 3 , we assayed the effect of BZLF1 sumoylation on the BZLF1 promoter.
Because viral early genes, such as BALF2 and BMRF1, are also responsive to BZLF1, we here made BZLF1KO virus (Fig. 8A, B) and examined how the sumoylation affected on its early gene expressions ( Fig. 8C-E fusion protein did not enhance the early genes (Fig. 8C) . Co-expression of wild-type SENP1 correlated with disappearance of sumoylated BZLF1 and increased early gene productions (Fig. 8D) . Finally, an HDAC inhibitor TSA augmented amounts of early gene products without affecting the BZLF1 sumoylation levels (Fig. 8E) . These results support the idea that sumoylated BZLF1 represses transcription from BZLF1-responsive promoters, and that histone acetylation levels play a significant role in that process.
DISCUSSION
In this report, we document evidence that The expression levels of BZLF1 and tubulin proteins in the assay were measured by immunoblotting. pcDNASUMO-2/BZLF1, the expression vector for SUMO-2/BZLF1 fusion protein was constructed as described in Materials and Methods, and its expression in HEK293T cells was confirmed by immunoblotting.
